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A Study on Field-to-lab Test Method for the Safe Transport and Optimum
Packaging Design of the Parcel Delivery in Korea

Jae Young Oh*, Sang Uk Suh, and Mijin Lim

Korea Conformity Laboratories

Abstract The growth of e-commerce market requires more delivery packagings, which protect goods from the damage
factors on the delivery. In this study, we have analyzed the distribution environment data (vibration and impact) measured
in previous study and compared with global standards (ISTA, ASTM), so that we developed the testing method for Field-
to-Lab simulation suitable to the domestic delivery. In order to verify the efficacy of this method, we took the Field-to-
Lab tests for 3 packaged products (detergents set, glass tableware set, small furniture), which has been frequent breakages
or damages on the actual delivery by e-commerce order, so that we could find out the test results were similar to those
of the actual delivery occasions. In addition, we could perform redesign and improvement of the parcel delivery pack-
agings for safe transportation by taking this Field-to-Lab test repeatedly. This test methods was finally proposed to be
Korean industrial standard (KS), and is expected to be useful as a designing tool for the packaging optimization between

protecting goods and reducing packaging waste.

Keywords Safe Transit, Field-to-Lab Test, Optimum Packaging Design, Transportation Test, Parcel Delivery, ISTA
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Fig. 1. Domestic vibration test conditions and graph for the Field-to-Lab simulation on the parcel delivery packaging system, calculated

by the time-compression formula.

Table 2. Vibration test conditions for the Field-to-Lab simulation on the parcel delivery packaging system

Frequency (Hz)

Power Spectral Density(PSD level) G*/Hz

Acceleration (Overall Grms) Test time (h)

1.0 0.001 11
4.0 0.025 97
18.0 0.025 97

200.0 0.000 10

0.80 1
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Fig. 2. Comparison between domestic vibration test condition and global standards for the Field-to-Lab simulation on the parcel delivery

packaging system.
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Table 3. Drop test conditions for the Field-to-Lab simulation on the parcel delivery packaging

Gross weight of package (kgf) Drop height (mm) Drop positions
0<10 760 ‘l e
Edge 1-2
10 < Weight <20 610 — 2
5/ Manufacturer’s Joint
20 < Weight <30 460 ]
3 Corner 2:3-5
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Fig. 4. Damages of the packaged products from the field-to-lab test.

Table 4. Example for packaging optimization through the Field-to-Lab test on the parcel delivery packaging'®

Revision Packaging Information Test Result
Step - - -
No. Comment Picture Dimension | Weight Comment Pictures
(mm) (kg)
1 origin - 440%390%350| 23.4 | Product was broken
- Reduced box size
st
2 1" 1. Removed partitioning 400x340x350| 22. | Cap Was broken and
redesign disclosed
paper
- No defects
nd . :
3 | 2" | Applied paper tube to 400x340x350| 22.9 | Reduced 0.5 kg of the
redesign the cap )
packaging




132 O - AA

A= freeR ePddel JiE 274 Alge] o
MAE zb IAFES] AEH FEEF IHA 3
sl 2231 SR GAE Sl Al fsvel A
SIaL, AmlA} v|EES Faf vl Bl BgEo
DS ST, whebr, 2 Aolr AN
uj Z8}E9] Field-to-Lab Test A1EWHE S4FOo 2N
A SR e kA Stret a2 AjAS
83 o] 2 F IS Zlow dAtE

b HEER 719 g
uEHe He BA, M o|F gslel BB 3
EAL Ao AYTHOR ANGE §ERE B 7

g
>
o
ok

o fine
rlo
A1
=
19 o
jus)

by

R
N
b}
2
o olo
m i,
X
=
=i
24
e
1o
1
o)
N
g
9
IS8
5
S

A A Bl Ao G FEEAA W9 £g
T 05ked) 7RSS AAT 5 AAHY. Gl o] A
AUe Bal Ol HERF T 4 Bu 9 A%
e A% A =72 B8 bseh, M0 B4
A4512 o £P-BRUG A 5 AAH DA} Tg
A% A 5 B4R A0 g AR N 5
e Aoz AerE

Field-to-Lab Test A|@WES =&3I0 2, o2 E3) a9
SEAE BFES FFH doly vnE B =y 8
vl f5=57F a5 I 4 A =, o] AE
WS AT 28R {5 EE AlE d8st] &%
Al e Bl A gl uE A} iAo R =
i g xgslEe] bded AU FEskE SIg
A 284S ST g8l B AFelA AAlE
=] 2l 2335}E9] Field-to-Lab Test AlgWHS €83
o=y g fEEF T4 kA Frel FAo AR
TFS 913 A =R 28 ThsetEE, R X
& HAAsE T TH-E=REE H3 5 AN sdet =
A& s 5 A A vE Hex 7|
Zo= 7€t

1

2ol

1. Jae Young Oh et al., 2020, A study on adaptability of
returnable transport packagings in the parcel delivery service
by e-commerce, Kor J Packaging Sci. Tech., Vol. 26, No. 2:
99-103.

2. AEEFEFES, 2020, A= ASEFSA, = gulA]
& ETTE Fol

3. FEWEH HEALE, 2020.04.13, Z2UH9 TS g} FA}
A} Qb - 2 70 AL

4. vlAAA BEALE, 2020.05.15., Z2LH1990] w2 GujALY
55 ST A%

5. Makinsey & Company, 2021.02.18, The Future of Work
after Covid-19.

6. Sustainability in E-commerce, 2020, E-Pack Forum.

7. Amazon Network, 2018, Amazon Frustration-Free Packaging
Program Certification Guidelines ver.9.0.

8. Repack Case Studies, 2021, How to improve your Click and
Collect offering with reusable packaging.

9. 37K, 2018, ALV E FTFA AN,

10. 2219, A4S 5, 2019, A2 WA E 98- A=Al 2
A 715 vk AT pp.40-57, pp.69, T

11. Jae Young Oh, Hyun Jun Jo et al.., 2019, A Study on the
Waste Reduction of Parcel Delivery Packaging, Kor J
Packaging Sci. Tech., Vol.25, No.2 : 1-7.

12. Eric Joneson, 2012, Removing Waste from the Packaged
Product Design, ISTA Transpack Forum.

13. Sanguk Suh, Jae Young Oh et al.., 2017, Analysis on the
Distribution Environmental Loads of the Parcel Packaging
Delivered by Means of E-Commerce in Korea, Kor J Packaging
Sci. Tech., Vol. 23, No. 2 1-6.

14. KS T 5055: 2020, 45272 f-5 35152 A9
Wy, S sl

15. International Safe Transit Association, 2021, ISTA Test
Procedure 1A & 2A.

16. ASTM D 4169, 2016, Standard Practice for Performance
Testing of Shipping Containers and Systems, American
Society for Testing and Materials.

17. Young, Dennis E., 1993, “Focused Simulation”,
International Safe Transit Association.

18. KS T ISO 2248, 2020, 77532428t SAX Y, g
FEFHI.

19. KS T ISO 12048, 2020, X5 X 405 AIH7])E o &
g5 2 AR A, dEEEYI.

20. 2A19, A4S, AWK 5, 2017, ARPEA (020) 719 =
AelEe] QP AEAT AU, AR EA AR

FE37:2022.04.11 / AAFEE: 2022.05.28 / AR : 2022.06.23



	*Corresponding Author: Jae Young Oh Korea Conformity Laboratories, 199, 1st Gasan Digital Road, Gumcheon-gu, Seoul, 153-803 Korea Tel: +82-2-6912-2330 E-mail: jyoungo@kcl.re.kr
	국내 택배화물의 안전운송 및 적정포장을 위한 Field-to-Lab 시험방법 연구
	오재영* · 서상욱 · 임미진
	한국건설생활환경시험연구원

	A Study on Field-to-lab Test Method for the Safe Transport and Optimum Packaging Design of the Parcel Delivery in Korea
	Jae Young Oh*, Sang Uk Suh, and Mijin Lim
	Korea Conformity Laboratories
	Abstract The growth of e-commerce market requires more delivery packagings, which protect goods from the damage factors on the delivery. In this study, we have analyzed the distribution environment data (vibration and impact) measured in previous stu...
	Keywords Safe Transit, Field-to-Lab Test, Optimum Packaging Design, Transportation Test, Parcel Delivery, ISTA
	서 론
	재료 및 방법
	결과 및 고찰
	결 론
	참고문헌







